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[57] ABSTRACT 
An image readout apparatus for photoelectrically read- ' 
ing an image of an original document which is suitable 
for use in a facsimile apparatus to transmit and receive Y 
the image data of the original document. This apparatus * 
includes: a CCD image sensor to read an image and 
generate electric data indicative of the image; a refer 
ence white plate; a memory to store the reference data , 
obtained by reading the white plate by the image sensor; 
a correction circuit to correct the image data obtained 
by reading an original document with the image sensor 
on the basis of the reference data stored in the memory; 
and a control circuit for allowing the white plate to be 
read by the image sensor and allowing the reference 
data to be stored in the memory even when the original 
document cannot be read by the image sensor. When 
the time required to read the original document with 
the image sensor is above a predetermined time, on the 
other hand, the control circuit allows the white plate to 
be read by the image sensor and allows the reference 
data to be stored in the memory. With this apparatus, 
the proper slice level is set and a good readout image 
can be derived. 

34 Claims, 14 Drawing Sheets 
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INIAGE READOUT APPARATUS 

BACKGROUND OF THE- INVENTION 
1. Field‘ of the Invention 
The present invention relates to an image readout 

apparatus for photoelectrically reading an image of an 
original document and, more particularly, to an image 
readout apparatus suitable for use in a facsimile appara 
tus for transmitting and receiving image data indicative 
of an image of an original document. 

2. Related ‘Background Art 
The image readout apparatus provided in facsimile 

apparatus, digital copying apparatus, or the like is con 
stituted so as to photoelectrically read an image of an 
original document in such a manner that the intensity of 
the re?ected light from the original document exposed 
by a light source is detected by an image sensor such as 
a CCD line sensor or the like. 

In general, shading correction is performed because 
the sensitivity of the original document readout sensor, 
the illumination of the illumination light source, and the 
like are not constant. 

In the image processing to binarize an analog image 
signal on the basis of a proper level, hitherto, it has been 
proposed that the binarization level be changed in con 
sideration of the shading in US. application Ser. No. 
873,066 for example. ' 
Namely, to cope with a ?uctuation in light amount at 

a ?uorescent lamp or lens (i.e., the peripheral light 
amount decreases), the slice level is determined in ac 
cordance with the fluctuation in the light amount with 
out binarizing by a constant slice level. - 

In the actual facsimile apparatus or the like, just be— 
fore an original document to be transmitted reaches the 
readout position, a reference white plate is scanned and 
the all white-signal is read out (hereinafter, this scan 
ning operation is referred to as a prescan). A video 
signal waveshape corresponding to the light amount 
distribution'at that time is stored. The slice level is de 
termined using the stored video signal waveshape as a 
reference. 
On the other hand, image transmission apparatuses 

having an original document feeding mechanism gener 
ally include two kinds of apparatuses: one is an appara 
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tus wherein after a signal indicative of the communica- ' 
tion link such as a signal representative of the non-voice 
terminal from a distant side receiver, an initial identi? 
cation signal, or the like was detected, the feeding oper~ 
ation of an original document is started; the other is an 
apparatus wherein an original document is previously 
fed before the communication link is constructed. 
According to the former apparatus, the transmission 

is started a predetermined period of time after the com 
munication link is constructed so that a long period of 
time may be wasted. 

In the case of the latter apparatus, although time can 
be effectively used, a problem occurs when the commu 
nication link is not constructed because the receiver is 
busy. When the communication link is not constructed, 
the reception side is ordinarily called again after a pre 
determined time has elapsed. However, if the original 
document moves during this time, the apparatus cannot 
accurately detect the edge position of the original docu 
ment. 

Therefore, as mentioned above, the reflected light 
from the reference white plate for the shading correc 
tion is sensed just before the readout operation of the 
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2 
original document is started. However, when the recep 
tion side is again called, the edge position of the original 
document cannot be detected as mentioned above. 
Therefore, it is unclear whether the white plate is read 
by the prescan operation or the original document itself 
is read out. Thus, there is the case where the original 
document is read by the prescan. In such a case, the 
shading correction cannot be accurately performed. 
On the other hand, when the original document is 

deeply inserted beyond the readout position, the refer 
ence white plate is covered by the original document, so 
that the prescan cannot be executed. Such a situation in 
which the prescan cannot be executed, often occurs in 
the ?rst page of the original document to be transmit 
ted. 

Therefore, if such a situation occurs, the binarization 
slice level is determined on the basis of the prescan data 
which was derived with regard to the last page in the 
preceding transmission of the image. 
However, when the preceding image transmission 

was performed for a long period of time, the ?nal pres 
can executed for this image transmission provides the 
all-white data when the ?uorescent lamp (light source) 
is sufficiently warmed. 
Moreover, when the time interval between the pre 

ceding image transmission and the subsequent image 
transmission is long, the ?uorescent lamp is completely 
cooled. 

Accordingly, if such a situation occurs in which the 
prescan cannot be performed when the ?uorescent 
lamp is fully cooled, even if the slice level is determined 
using the data of the preceding prescan as reference 
data, the binarization cannot be properly performed. 

In such a conventional image readout apparatus, 
since the light amount and light amount distribution of 
the light source (e.g., ?uorescent lamp) largely change 
in dependence on the temperature of the pipe wall, 
there is a drawback such that the proper slice level 
cannot be set when the prescan cannot be performed. 

SUMMARY OF THE INVENTION 

The present invention is made in consideration of the 
foregoing points and it is an object of the invention to 
provide an image readout apparatus which can execute 
shading correction on the image readout signal in a 
desirable manner. 
Another object of the invention is to provide an 

image readout apparatus which can efficiently obtain a 
reference signal which is used when the image readout 
signal is subjected to the shading correction. 

Still another object of the invention is to provide an 
image readout apparatus which can perform the shad 
ing correction in accordance ‘with the operating state of 
the image readout apparatus. 

Still another object of the invention is to'provide any 
image readout apparatus suitable for the transmitting 
section of a facsimile apparatus. 
The above and other objects, operations, and advan 

tages of the present invention will become apparent 
from the following detailed description and the ap 
pended claims with reference to the accompanying 
drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a shading plate which is used when the 
shading is mechanically performed; 
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FIG. 2A is a diagram showing a waveshape of a 
video signal of one line (waveshape after the DC resto 
ration was performed) and a slice level when the electri 
cal shading is not performed; 
FIG. 2B is a diagram showing a waveshape of a video 

signal of one line (waveshape after the DC restoration 
was performed) and a slice level when the electrical 
shading was performed; 
FIG. 3A is an explanatory diagram when an original 

document is set before the readout position; 
FIG. 3B is an explanatory diagram when an original 

document is inserted beyond the readout position; 
FIG. 4 is a diagrammatical view showing a readout 

section of a facsimile apparatus of the ?rst embodiment 
of the present invention; 
FIG. 5 is a control block diagram of the facsimile 

apparatus shown in FIG. 4; 
FIGS. 6A and 6B are control ?owcharts of a control 

circuit 70 in FIG. 5; 
FIG. 7 is a constitutional diagram showing a whole 

image readout apparatus according to the second em 
bodiment of the invention; 
FIGS. 8 and 9 are diagrams showing a detailed con 

stitution of the image readout apparatus in FIG. 7; 
FIG. 10 is a waveshape diagram showing the relation 

between a DC restoration signal at prescanning and a 
signal which is stored into a RAM; and 
FIG. 11 is a ?owchart showing a control procedure 

which is executed by a control circuit 94 shown in FIG. 
9. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Shading Correction 
The necessity of the shading correction will be first 

described. An image readout apparatus using a one 
dimensional sensor such as a CCD line sensor uses a 
rod‘shaped light source such as, e.g., a ?uorescent lamp 
or the like as a-light source. When the ?uorescent lamp 
is used, a difference is caused between the light amount 
at the center of the lamp and the light amounts at both 

I ends of the lamp. When a lens is used, the peripheral 
light amount deteriorates due to the rule of cos40 or the 
like. Thus, the output of the sensor does not become 
uniform and this state is called a shading distortion. To 
correct the shading distortion, the mechanical shading 
correction and the electrical shading correction are 
considered. According to the mechanical shading cor 
rection, for example, the peripheral light amount is 
increased and transmitted by use of a slit, thereby de 
creasing the light amount in the central portion. Ac 
cording to the electrical shading correction, for exam 
ple, when a video signal is binarized, a reference voltage 
is applied in accordance with the light amount distribu 
tion of the ?uorescent lamp or the like. 

First, in the case of the mechanical shading correc 
tion, a shading plate to restrict the transmission of the 
re?ected light amount from an object as shown in FIG. 
1 is provided between the ?uorescent lamp and the 
object or between the object and the lens, thereby in 
creasing the transmission light amount in the central 
portion than the peripheral light amount. In this man 
ner, the imbalance of the light amounts output by the 
?uorescent lamp or lens is corrected. 
The electrical shading correction will now be ex 

plained. FIG. 2A shows a waveshape of a video signal 
of one line corresponding to a white image (waveshape 
after the DC restoration was performed) and a slice 
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4 
level when the electrical shading correction is not per 
formed. For example, the slice level of about sixty per 
cent of the peak voltage of the video signal waveshape 
is considered. It is assumed that the effective readout 
width is equal to the length shown in the diagram. In 
this case, the interval shown at (A) is chosen to be the 
black signal interval although it is actually the white 
signal interval. Therefore, it is used to execute the elec 
trical shading correction. First, before an image reaches 
the readout position, the all-white image is read out and 
the waveshape of the video signal at this time is stored 
into a memory. The waveshape stored in the memory is 
reproduced on the basis of the level of about sixty per 
cent of the peak voltage of the present video signal 
waveshape and set into the slice level. Due to this, the 
image signal can be binarized in consideration of the 
shading characteristic of the video signal waveshape. 
FIG. 2B shows a waveshape of a video signal of one line 
corresponding to the white image (waveshape after the 
DC restoration was performed) and a slice level when 
the electrical shading correction was executed. 
The electrical shading correction will be practically 

explained with reference to FIGS. 3A and 3B. When an 
original document 6 is set before the readout position of 
an image sensor 1, the all-white signal of a reference 
white plate 2 is read before the original document 6 
reaches the readout position (hereinafter, this scanning 
operation is called a prescan). The video signal wave 
shape which is output from the image sensor 1 based on 
the present light amount distribution is stored. For ex 
ample, it is stored into a memory (RAM) whose power 
source is backed up by a battery. The slice level is deter 
mined using the stored video signal waveshape as a 
reference. FIG. 3A shows a diagram when the original 
document 6 is set before the readout position. In FIG. 
3A, the reference white plate 2 is used when the prescan 
is performed. The surface on the side of the hatched 
portion of the reference white plate is colored white. 
Numeral 3 denotes a lens; 4 is a ?uorescent lamp; 5 a 
mirror; and 6 the original document. When a plurality 
of original documents are set, the prescan is again per 
formed after each original document was read. 
On the other hand, when the original document 6 is 

inserted beyond the readout position of the image sen 
sor l, the prescan cannot be performed, so that the 
all-white video signal cannot be read. Therefore, when 
the all-white video signal is stored in the memory 
backed up by a battery, the slice level is decided using 
the video signal waveshape as a reference. On the other 
hand, when the all-white video signal waveshape is not 
stored in the memory, the electrical shading correction 
is not performed but only the mechanical shading cor 
rection is executed. FIG. 3B is a diagram depicting 
when the original document 6 is inserted beyond the 
readout position. 

Readout Section 

The first embodiment of the invention will now be 
described in detail hereinbelow. FIG. 4 shows a dia 
grammatical view of the readout section of a facsimile 
apparatus. 

In FIG. 4, numeral 20 denotes a fluorescent lamp for 
illuminating the original document and may comprise 
e.g., a rod-shaped ?uorescent lamp. 
A reference white plate 22 is used when performing 

the prescan. The length of the white plate 22 is wider 
than the readout scan width of a line image sensor 36 
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and the surface on the side of the hatched portion is 
uniformly colored in white. 
An original document 24 is fed by an original docu 

ment feed roller 18. 
A sensor 26 (document sensor; this sensor is called a 

DS) detects whether the original document has been set 
‘ or not. When no original document is set on the DS 26, 
a signal of the signal level “0” is output to a signal line 
26a. When an original document is set on the DS 26, a 
signal of the signal level “1” is output to the signal line 
26a. 
A sensor 28 (document edge sensor; this sensor is 

called a DES) detects the edge of the original docu 
ment. When no original document is set on the DES 28, 
a signal of the signal level “0” is output to a signal line 
28a. When an original document is set on the DES 28, 
a signal of the signal level “1” is output to the signal line 
28a. 

In general, it is detected by the DS 26 whether an 
original document has been set onto the original docu 
ment base or not. The original document is fed by the 
roller 18 until the edge of the original document is de 
tected by the DES 28. Then, the prescan is executed. In 
this case, since the distance from the DES 28 to the 
readout position is already known, the original docu~ 
ment is subsequently again fed by the length as long as 
this distance by a roller 18. The readout operation is 
started. ' 

On the other hand, when an original document has 
already been set toythe positions to be detected by the 
DS 26 and DES 28, it is unknown to which position the 
original document is inserted. In such a case, it is deter 
mined that the original document has been set to the 
readout position and the prescan catmot be performed. 

In FIG. 4, numeral 30 denotes a re?ecting mirror and 
32 is a shading plate to mechanically correct variations 
in light amount distributions of the ?uorescent lamp 20 
and a lens 34. A CCD is’used as the line image sensor 36 
in this embodiment. An output of the CCD 36 is output 
to a signal line 360. 
FIG. 5 shows a control circuit block diagram. In 

FIG. 5, the DS 26, DES 28, and image sensor 36 are the 
same as those shown in FIG. 4. To use a telephone 
network for data communication or the like, a network 
control unit (NCU) 38 is connected to a terminal of the 
line, thereby controlling the connection of the tele— 
phone network, switching to the data communication 
path, and holding the loop. A signal line 38a is a tele 
phone line. The NCU 38 receives a signal on a signal 
line 70a from a control circuit 70. When the level of this 
signal is “0”, the telephone line 38a is connected to a 

~ signal line 38b on the side of a telephone set 40. When 
the signal level of ‘the signal line 70a is “l”, the tele 
phone line 38a is connected to a signal line 380 on the 
side of the facsimile apparatus. In the ordinary state, the 
telephone line is connected to the side of the telephone 
set 40. 
‘A hybrid circuit 42 is provided to separate the signal 

on the transmission system from the signal on the recep~ 
tion system. Namely, the transmission signal of a signal 
line 58a passes from the hybrid circuit 42 through the 
signal line 38c and is transmitted through the NCU 38 to 
the telephone line 38a. The signal sent from the distant 
side is transmitted through the NCU 38 and passes 
through the signal line 38c. Then, this signal is output 
from the hybrid circuit 42 to a signal line 42a, 
A modulator 44 performs modulation on the basis of 

the well-known CCITT recommendation V21. The 
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modulator 44 receives a procedure signal of a signal line 
70b from the control circuit 70 and modulates it and 
outputs the modulation data to a signal line 440. 
An ampli?er circuit 46 obtains the gain of the output 

of the CCD 36 which was output to the signal line 36a. 
Thereafter, a sampling and holding process and DC 
restoration are performed and the resultant waveshape 
is output to a signal line 46a. 
A slice level setting circuit 48 determines the slice 

level on the basis of the waveshape of the ampli?ed 
output of the CCD 36 which was output from the am 
pli?er circuit 46 to the signal line 46a. When the signal 
of the level “0” is output from the control circuit 70 to 
a signal line 700, the shading correction is not per 
formed. Therefore, for example, the peak value in a 
predetermined interval of the signal line 46a is detected 
and a signal having the level of sixty percent thereof is 
output to a signal line 48a. When the signal of the level 
“1” is output to the signal line 700, the shading correc 
tion is executed. Therefore, for example, the peak value 
in the predetermined interval of the signal line 46a is 
detected. The data of the all-white waveshape of a 
signal line 500 from a memory circuit 50 is input. A 
similar waveshape of the all-white waveshape stored in 
the memory circuit 50 at prescanning (in this case, the 
peak value varies since the peak value of the image 
which is being read out at present is considered) is 
formed. The signal of the level of sixty percent of that 
waveshape is output to the signal line 48a. 
When a prescan command pulse is generated from the 

control circuit 70 to a signal line 70d. the all-white 
waveshape output to the signal line 46a is input to the 
memory circuit 50 and the data of one line is stored 
therein. The data stored is output to the signal line 500 
as mentioned above. The memory circuit 50 operates by 
a standby power source which always supplies power 
to the memory circuit 50 irrespective of the on/off 
status of the main switch of the image readout appara 
tUS. 
A binarizing circuit 52 receives the video signal 

waveshape after completion of the DC restoration 
which was output from the ampli?er circuit 46 to the 
signal line 46a. The binarizing circuit 52 also receives 
the slice level which was output from the slice level 
setting circuit 48 to the signal line 48a. Then, the bina 
rizing circuit 52 performs the binarization. When the 
signal level of the video signal waveshape of the signal 
line 46a is higher than the signal level of the slice level 
of the signal line 48a, namely, in the case of the white 
signal, the signal of the signal level “1” is output from 
the binarizingvcircuit 52 to a signal line 52a. When it is 
lower than the signal level of the slice level of the signal 
line 48a, namely, in the case of the black signal, the 
signal of the signal level “0” is output to the signal line 
52a. 
An encoding circuit 54 receives the binarized data 

which was output from the binarizing circuit 52 to the 
signal line 52a and performs, for example, the MH 
(Modi?ed Huffman) or MR (Modi?ed Read) coding 
process. Then, the encoding circuit 54 outputs the en 
coded data to a signal line 540. 
A modulator 56 performs the modulation on the basis 

of the well-known CCITT recommendation V27 ter 
(differential phase modulation) or V29 (quadrature 
modulation). The modulator 56 receives the signal of 
the signal line 540 from the encoding circuit 54 and 
modulates it and outputs the modulated data to a signal 
line 56a. 
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An adding circuit 58 receives both the signal of the 
signal line 44a of the modulator 44 and the signal of the 
signal line 56a of the modulator 56 and adds them. The 
adding circuit 58 then outputs the result of the addition 
to the hybrid circuit 42 through the signal line 58a. 
A demodulator 60 performs the demodulation on the 

basis of the well-known CCITT recommendation V21. 
The demodulator 60 receives the signal of the signal line 
42a from the hybrid circuit 42 and performs the V21 
demodulation and outputs the demodulated data to a 
signal line 60a. 
A demodulator 62 performs the demodulation on the 

basis of the well-known CCITT recommendation V27 
ter (differential phase modulation) or V29 (quadrature 
modulation). The demodulator 62 receives the signal-of 15 
the signal line 42a from the hybrid circuit 42 and per 
forms the demodulation and outputs the demodulated 
data to a signal line 62a. 
A decoding circuit 64 receives the demodulated data 

which was output to the signal line 620 from the demod 
ulator 62 and outputs the decoded data (based on the 
MH or MR) to a signal line 640. 
A recording circuit 66 receives the decoded data 

which was output to the signal line 640 from the decod 
ing circuit 64 and sequentially records the white and 
black signals line by line. 
Numeral 68 denotes an original document feeding 

unit. When a feed command pulse is generated from the 
control circuit 70 to a signal line 70f,‘ if the signal of a 
signal line 70e from the control circuit 70 has a signal 
level of “0”, the original document unit 68 feeds the 
original document by l/ 7.7 mm. Likewise, if the signal 
level is “l”, the original document is fed by l/ 6.16 mm. 
If it is “2”, the original document is fed by 1/ 3.85 mm. 
If it is “3”, the original document is fed by l/ 3.08 mm. 
The feeding unit 68 drives the original document feed 
roller 18 shown in FIG. 4. 
When the image readout mode is selected, namely, 

when the transmission mode is selected, the control 
circuit 70 soon starts feeding the original document 
until a predetermined position is reached (the position 
to perform the prescan; the position which is 1 cm be 
fore the readout position). Thereafter, if the communi 
cation link is not constructed and the communication is 
not performed, the prescan is executed and the original 
document is fed to the readout position. The control 
circuit 70 also performs the other various kinds of con 
trols. The control circuit 70 operates by the standby 
power source and comprises a ROM, a RAM, a CPU, 
and the like. 
FIGS. 6A and 6B show flowcharts for the original 

document readout control of the control circuit 70 
shown in FIG. 5. 
When the main power source and the standby power 

source are turned on from the off state, a ?ag 
SHDEND indicative of the end of the shading is set to 
“0” in step S1 because no data to perform the shading 
correction is stored in the memory circuit 50. On the 
other hand, the value of a counter CNT indicative of 
the number of re-call times when the communication 
link is not constructed is set to “0” in step S1. The maxi 
mum number of re-call times is two. 

In the next step $3, the processing mode is detected. 
In the case of the transmission mode, the processes in 
step S7 and subsequent steps are executed. In the case of 
the reception mode, copy mode, or the like, step S5 
follows and the other processes are executed. In this 
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8 
example, only the transmitting processes will be ex 
plained. 

First, in step $7, the reception side dial number desig 
nated by the dial key, one-touch key, abbreviation key, 
or the like is registered into a predetermined area in the 
RAM of the control circuit 70. The dial number is 
called in step S9. 

After calling, a check is made in step S10 to see if the 
original document sensor DS 26 has detected the origi 
nal document or not. If the original document was re 
moved after completion of the calling, the error pro 
cesses in steps S11 and S12 are executed. The registered 
number and the count value of the re-call counter CNT 
are reset and the processing routine is returned to the 
initial state. 

If the DS 26 has detected the original document, a 
check is made in step $13 to see if the original document 
edge sensor DES 28 has detected the original document 
edge or not. If the answer is NO, the processes in step 
S15 and subsequent steps are executed. On the contrary, 
if the DES 28 has detected the original document, it is 
impossible to know to which position, from the detec 
tion position of the DES 28, the original document edge 
was inserted; therefore, the other processes in step S33 
and ubsequent steps are executed. 
The case where the original document does not exist 

at the detection position of the DES 28 will be ?rst 
explained. In step $15, the original document feeding 
unit 68 is made operative to start feeding the original 
document by the roller 18. Thereafter, when the DES 
28 detects the original document edge, pre-procedure 
signals (NSF, CSI, DIS) from the reception side are 
received (step S19) and the original document is further 
fed to a predetermined position (prescan position) be 
fore the readout position of the CCD 36 (step S21). 
When the original document has reached the prescan 
position, pre-procedure signals (NSS, TSI, DCS) on the 
transmission side are promptly transmitted in the case 
where the pre-procedure signals have already been 
received from the reception side. In this case, if the 
reception of the pre-procedure signals from the recep 
tion side is not yet completed, the reception of those 
signals is continued, and after all of them are received, 
the pre-procedure signals NSS, T81, and DCS are trans 
mitted (step S23). 

Thereafter, if a CFR signal indicative of the comple 
tion of the preparation of the image reception from the 
reception side is detected in step S25, the prescan (to 
read the reference white plate 22 by the CCD 36) is 
performed in step S27. After completion of the readout 
of the reference white plate 22, a ?ag SHDEND indica 
tive of the existence of the shading data is set to “I”. In 
step S29, the original document is again fed to the read, 
out position by the roller 18. In step S31, the apparatus 
is set into a mode on execute the electrical shading 
correction to the readout data of the original document 
from the CCD 36 by the shading data obtained by the 
prescan before the original document is read out. There 
after, the processes in FIG. 6B are executed as will be 
explained hereinafter. 
On the other hand, if the procedure timer has timed 

out for the interval until the CFR signal is detected in 
step S26, namely, even when the communication link is 
not constructed, the prescan is also performed in step 
S47, thereby enabling the shading data obtained in step 
S47 to be used in the case where the communication 
link is constructed by re-calling. In step S47, the flag 
SHDEND is set to “1” after the prescan. In step S48, 
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the roller 18 is driven to feed the original document so 
.that its edge reaches the readout position. This is be 
cause when the communication link was constructed by 
re-calling, the original document edge is preliminarily 
fed to the readout position, thereby preventing the addi 
tional image data from being transferred. After comple 
tion of the process in step S48, step S43 follows and the 
count value of the re-call counter CNT is increased by 
“1”. In step S44, if the count value of the re-call counter 
CNT is 3, namely, if it is detected that the communica 
tion link is not constructed by the ?rst call and by the 
second re-call,‘ the error processes in steps S11 and S12 
are executed and the foregoing operation is executed. 

If the count value CNT of the re-call counter has not 
yet reached 3, the re-call timer is started in step S45. If 
the re-call timer has timed out, the re-call is executed in 
step S9. In general, the counting time of the re-call 
timer is set to about three minutes. 
As described above, even when the construction of 

the communication link for the image transmission was 
not detected, the prescan is previously executed in 
order to cope with the case where the re-call is executed 
and the original document edge is fed to the readout 
position. 
The case where the original document edge was de 

tected by the DES 28 in step S13 will now be explained. 
Such a situation occurs in the case where the commu 

nication link was not constructed by the preceding call 
or where after the original document was inserted, the 
power source is disconnected and the power source is 
then turned on again, or the like. 

In step S33, a check is made to see if the ?ag 
' SHDEND has been set to “l” or not. If it is “0”, the 
shading data is not stored in the memory circuit 50; 
therefore, only the mechanical shading correction is 
executed (step S35). On the contrary, if the flag 
SHDEND is set to “l”, the electrical shading correc 
tion is executed when the original document is read out 
(step S37). _ 

In step $39, the communication pre-procedure is 
executed. When the CFR signal is detected, the image 
transmitting procedure in FIG. 6B is executed. On the 
other hand, if the procedure timer (ordinarily, about 35 
seconds) has timed over before the CFR signal is de 
tected, step S43 follows and the count value of the 
re-call counter CNT is increased by “1”. The subse 
quent operations in steps S44 to S46 are executed as 
mentioned above. 
The processes in step S50 and subsequent steps in 

FIG. 6B will now be described. 
In step S50, the original document is fed by the roller 

18, the original document is read by the CCD 36, and 
the readout image data is transmitted. In this case, if the 
shading data has been stored in the memory circuit 50 
and the electrical shading correction has been set in step 
S31 or S37, the electrical shading correction and the 
mechanical shading correction are executed. On the 
other hand, if the ?ag SHDEND is set to “0”, only the 
mechanical shading correction is performed. When the 
flag SHDEND is set to “0”, the electrical shading cor 
rection may be also carried out by using predetermined 
shading data instead of the data derived by reading the 
reference white plate. ‘ 

After completion of the image transmission of the 
original document, a check is made in step S51 to see if 
the next original document has been detected by the 
sensor DS 26 or not. If the answer is NO, an EOP code 
is transmitted, the re-call counter CNT is reset to “0”, 
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10 
and the processing routine is returned to the initial state 
(steps S53 and S55). 
On the other hand, if the next original document is 

detected, a check is made in step S57 to see if the com 
munication mode has been changed or not. In step S58, 
an EOM code is transmitted when the communication 
mode is changed. In step S59, a check is made to see if 
the edge of the next original document is located before 
the prescan position or not (on the basis of the move 
ment amount from the edge detection position of the 
next original document by the sensor DES 28). If it is 
before the prescan position, the processing routine is 
returned to step S19 and the pre-procedure is executed 
again. The image data of the next original document is 
transmitted in the changed communication mode. In 
this case, the prescan is again carried out. If the original 
document edge has reached the downstream side from 
the prescan position, the original document edge is fed 
by the roller 18 until the readout position in step S60 is 
reached. Step S33 then follows. In this case, although 
the communication mode is updated, the shading data in 
the memory circuit 50 is not updated. 

If the communication mode is not changed in step 
S57, an MP8 signal is then transmitted in step S61. 

In step S63, a check is made to see if the next original 
document edge is located before the prescan position or 
not. If the edge has reached the upstream side from the 
prescan position, the original document edge is fed to 
the prescan position (step S65). A check is made in step 
S67 to see if an MCF signal indicative of the normal 
reception of the preceding original document has been 
received from the reception side or not. If YES, step 
S27 follows. The prescan is then performed and the 
original document is further read. In this case, the com 
munication mode is not changed but only the shading 
data is updated. If the MCF signal is not detected within 
a predetermined period of time, the error processes in 
steps S11 and S12 are executed. 

If it is detected in step S63 that the original document 
edge has reached the downstream side from the prescan 
position, the original document is fed to the readout 
position in step S71. In step S73, a check is made to see 
if the flag SHDEND is set to “l” or not. If YES, upon 
the readout operation, the electrical shading correction 
is executed using the preceding shading data after the 
MCF signal was received (steps S77 and S79). On the 
contrary, if the flag SHDEND is set to “0”, only the 
mechanical shading correction is performed (step S75). 
If the MCF signal is not detected within the predeter 
mined time, the error processes are carried out. 
As described above, according to the embodiment, 

the electrical shading correction can be performed irre 
spective of the original document edge position when 
the communication link was constructed. A readout 
image signal of a high quality can be always obtained. 
On the other hand, when the communication link is not 
constructed, the original document edge is sent to the 
readout position. Therefore, when the communication 
link was constructed by re-calling, the time to feed the 
original document is unnecessary and there is no need to 
transmit the additional image data for the period of time 
corresponding to the interval between the original doc 
ument edge and the readout position. In particular, the 
invention is effective upon re~calling. 

In the embodiment, the prescan is performed after the 
CFR signal was detected. However, the prescan may be 
also executed before the CFR signal is detected. 


















